Proposed mechanism for the efficacy of injected botulinum toxin in the treatment of human detrusor overactivity.
Treatment of human bladder overactivity with intradetrusor Botulinum-A neurotoxin (BoNT/A) injections temporarily blocks the presynaptic release of acetylcholine from the parasympathetic innervation and produces a paralysis of the detrusor smooth muscle. The efficacy of the treatment exceeds that expected from simple detrusor muscle paralysis, however, and its effect of reducing urgency is greatly welcomed by patients. To examine whether BoNT/A has a complex effect on sensory mechanisms by inhibiting vesicular release of multiple excitatory neurotransmitters by urothelial and suburothelial nerves and reducing axonal expression of SNARE-complex dependent proteins. A literature review. We propose that a primary peripheral effect of BoNT/A is the inhibition of release of acetylcholine, ATP, substance P, and reduction in the axonal expression of the capsaicin and purinergic receptors. This may be followed by central desensitization through a decrease in central uptake of substance P and neurotrophic factors. The summation of these effects is a profound and long-lasting inhibition of those afferent and efferent mechanisms that are thought to be the pathophysiological basis for DO.